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1Abstract
Using two estimated models for the euro area and the United States, this paper in-
vestigates whether the observed diﬀerence in the amplitude of the interest rate cycle since
1999 in both areas is due to diﬀerences in the estimated monetary policy reaction func-
tion, diﬀerences in the structure of the economy or diﬀerences in the size and nature of the
shocks hitting both economies. The paper concludes that diﬀerences in the type, size and
persistence of shocks in both areas can largely explain the diﬀerent interest rate setting.
Keywords: Policy activism, DSGE model, interest rates, macroeconomic shocks.
JEL classiﬁcation: C51, E52, E58.
Résumé
Al ’ a i d ed ed e u xm o d è l e se s t i m é sp o u rl az o n ee u r oe tl e sE t a t s - U n i s ,c ep a p i e ré t u d i e
les sources des diﬀérences observées de l’amplitude des cycles de taux d’intérêt depuis 1999.
Trois raisons sont mises en avant : les diﬀérences dans les fonctions de réactions des autorités
monétaires, dans la structure de l’économie et dans la taille et la nature des chocs aﬀectant
les deux zones. Ce papier conclut que les évolutions des taux d’intérêt sont principalement
dûes aux diﬀérences dans le type, la taille et la persistance des chocs dans chacune des zones.
Mots-clés : Activisme, modèle DSGE, taux d’intérêt, chocs macroéconomiques.
Classiﬁcation JEL : C51, E52, E58.
2Non-technical summary
Since the introduction of the euro in January 1999, the European Central Bank (ECB)
has moved its policy rate much less frequently than the Federal Reserve (Fed). Over the
period from January 1999 to January 2006, the ECB has changed its main reﬁnancing rate
16 times, whereas the Fed has changed its target for the federal funds rate about twice as
often. This has generated a debate about diﬀerences in the degree of central bank activism
on both sides of the Atlantic.
In this paper, we investigate the source of this diﬀerence using two New Keynesian
D y n a m i cS t o c h a s t i cG e n e r a lE q uilibrium (DSGE) models for the euro area and the United
States respectively. Using estimated DSGE models oﬀers a number of advantages. First,
conducting policy exercises in a micro-founded model alleviates the Lucas critique. The
estimated “deep” parameters are likely to be more invariant to counterfactual changes in
policy regimes. Second, the DSGE model structure allows to describe diﬀerences in economic
structure and their implications for the transmission of shocks. Third, using the DSGE
model structure should facilitates the estimation of the policy rules by providing additional
instruments.
Within the context of our estimated DSGE models, there are three main reasons why
actual interest rate decisions may diﬀer across the Atlantic. A ﬁrst reason is diﬀerences
in the estimated policy instrument rule. Such diﬀerences could reﬂect diﬀerences in the
objectives, the monetary policy strategy or the institutional set-up of the two central banks.
Also these diﬀerences should be reﬂected in diﬀerences in the estimated policy rule. A second
reason is that the structure of the euro area and US economies are diﬀerent, which given
the central banks’ objectives leads to diﬀerent interest rate settings. In the face of similar
shocks, this should aﬀect the size of the interest rate changes required to maintain price
stability. Similarly, the euro area economy mayb em o r er i g i di nt h ef a c eo fe c o n o m i cs h o c k s
and therefore require a more cautious response of monetary policy to news. A ﬁnal reason
for the diﬀerent interest rate behaviour may be that the size and source of the shocks hitting
both economies are diﬀerent. The estimated structural models can be used to distinguish
between those three possible sources of diﬀerences in interest rate setting.
The overall conclusion of the analysis is that diﬀerences in the size and the persistence of
the shocks hitting the two economies is the main driving force behind the diﬀerent interest
rate behaviour. While one can detect small diﬀerences in the reaction functions and the
structural parameters of the two economies, these are not suﬃciently large to explain the
diﬀerent interest rate behaviour.
3Résumé non technique
Depuis l’introduction de l’euro en janvier 1999, la Banque Centrale Européenne (BCE)
at r è sp e um o d i ﬁé ses taux directeurs en comparaison de la Réserve fédérale américaine. Il
existerait ainsi une inertie apparemment plus forte de la politique monétaire dans la zone
euro qu’aux États-Unis. Cette diﬀérence a, par le passé, amené certains commentateurs à
critiquer l’action de la BCE, la jugeant trop mesurée et trop tardive (“too little, too late”).
Nous cherchons dans ce papier à analyser les sources de cette diﬀérence en utilisant deux
modèles d’équilibre général intertemporel stochastique (DSGE) pour la zone euro et les
Etats-Unis. Appréhender une telle problématique avec des modèles DSGE oﬀre de multiples
avantages. Tout d’abord, conduire des exercices de politique économique dans un modèle
microfondé permet de répondre à la critique de Lucas. Les paramètres structurels sont
ici invariants aux changements de régimes de politique. Ensuite, la structure même d’un
modèle DSGE permet de décrire les diﬀérences de la structure économique et ses implications
pour la transmission des chocs. Enﬁn, un modèle DSGE facilite l’estimation des règles de
politique monétaire en fournissant des instruments supplémentaires.
Le cadre d’analyse adopté ici met en avant trois raisons pour lesquelles les décisions de
taux d’intérêt peuvent diﬀérer à travers l’Atlantique. Une première raison est l’adoption de
règles monétaires diﬀérentes, décrivant des objectifs, des stratégies de politique monétaire ou
des cadres institutionnels propres à chacune des deux institutions. Une seconde raison réside
dans les diﬀérences de structure des économies européenne et américaine (une rigidité plus
ou moins importante sur les marchés du travail ou des biens et services par exemple). Une
dernière explication est que l’origine et l’ampleur des chocs aﬀectants les deux économeis
sont diﬀérentes. Les modèles structurels estimés ont ainsi l’avantage de pouvoir distinguer
entre ces trois possibles sources.
La conclusion principale est que l’apparente diﬀérence dans le degré d’inertie de la poli-
tique monétaire entre la zone euro et les États-Unis est la conséquence d’une diﬀérence de
chocs macroéconomiques plutôt que de structures économiques ou de stratégies de politique
monétaire et, plus précisément, la conséquence du fait que les États-Unis avaient subi des
chocs de demande plus importants que la zone euro.
41I n t r o d u c t i o n
Since the introduction of the euro in January 1999, the European Central Bank (ECB)
has moved its policy rate much less frequently than the Federal Reserve (Fed). Over the
period from January 1999 to January 2006, the ECB has changed its main reﬁnancing rate
16 times, whereas the Fed has changed its target for the federal funds rate about twice as
often. This has generated a debate about diﬀerences in the degree of central bank activism
on both sides of the Atlantic. For example, Aghion, Cohen and Pisani-Ferry (2005) have
criticised the ECB for not being responsive enough to changes in the economic cycle. Figure
1 compares short-term interest rates in the euro area and the United States and conﬁrms
that, while the correlation between US and euro area rates is very high, the amplitude of
the interest rate cycle is much smaller in the euro area than in the United States.
{Insert Figure 1}
In this paper, we investigate the source of this diﬀerence using two New Keynesian Dy-
namic Stochastic General Equilibrium (DSGE) models for the euro area and the United
States respectively, estimated over the period 1985:1 to 2004:4. Using estimated DSGE
models oﬀers a number of advantages. First, conducting policy exercises in a micro-founded
model alleviates the Lucas critique. The estimated “deep” parameters are likely to be more
invariant to counterfactual changes in policy regimes. Second, the DSGE model structure
allows to describe diﬀerences in economic structure and their implications for the transmis-
sion of shocks. Third, using the DSGE model structure should facilitates the estimation of
the policy rules by providing additional instruments.
Within the context of our estimated DSGE models, there are three main reasons why
actual interest rate decisions may diﬀer across the Atlantic. A ﬁrst reason is diﬀerences in the
estimated policy instrument rule. Such diﬀerences could reﬂect diﬀerences in the objectives,
the monetary policy strategy or the institutional set-up of the two central banks. For
example, the explicit dual mandate of the Federal Reserve may lead to a larger weight on the
stabilisation of output around its sustainable path and a stronger response to developments
in the output gap. This could in turn explainw h yp o l i c yr a t e sm o v em o r es t r o n g l yi n
response to the business cycle. Similarly, diﬀerences in the size, the composition and the
voting mechanism of the decision-making bodies (the Governing Council in the case of the
ECB and the FOMC in the case of the Fed) may imply diﬀerences in the speed with which
policy rates respond to economic developments. Also these diﬀerences should be reﬂected in
diﬀerences in the estimated policy rule. A second reason is that the structure of the euro area
5and US economies are diﬀerent, which given the central banks’ objectives leads to diﬀerent
interest rate settings. For example, it could be that in the United States the interest rate
sensitivity of various demand components is diﬀerent from that in the euro area. In the face
of similar shocks, this should aﬀect the size of the interest rate changes required to maintain
price stability. Similarly, the euro area economy may be more rigid in the face of economic
shocks and therefore require a more cautious response of monetary policy to news. A ﬁnal
reason for the diﬀe r e n ti n t e r e s tr a t eb e h a v i o u rm a yb et h a tt h es i z ea n ds o u r c eo ft h es h o c k s
hitting both economies are diﬀerent. For example, while the United States has experienced
a boom in productivity growth since the late 1990s, productivity growth has slowed down
quite considerably over the past decade in the euro area. The estimated structural models
can be used to distinguish between those three possible sources of diﬀerences in interest rate
setting.
The overall conclusion of the analysis is that diﬀerences in the size and the persistence of
the shocks hitting the two economies is the main driving force behind the diﬀerent interest
rate behaviour. While one can detect small diﬀerences in the reaction functions and the
structural parameters of the two economies, these are not suﬃciently large to explain the
diﬀerent interest rate behaviour.1
The main features of the structural macroeconometric model are described in Section 2.
Section 3 focuses on diﬀerences in the reaction function. Next, Section 4 and 5 analyze the
role of diﬀerences in the economic structure and in the sources of shocks respectively. Finally,
Section 6 takes a more normative perspective and asks whether diﬀerences in structure and
shocks implied a diﬀerent behaviour of the natural real interest rate.
2 The medium-scale macroeconometric model
In this section we brieﬂy describe the macroeconometric model we will use in the subsequent
analysis.2 Households maximise a non-separable utility function in consumption and labour
eﬀort over an inﬁnite life horizon. Consumption appears in the utility function relative to
a time-varying external habit variable that depends on past aggregate consumption. Each
household provides diﬀerentiated labour inputs. Monopoly power in the labour market
results in an explicit wage equation and allows for the introduction of sticky nominal wages as
in the Calvo model (households are allowed to reset their wage each period with an exogenous
probability). Households rent capital services to ﬁrms and decide how much capital to
accumulate given certain costs of adjusting the capital stock. The introduction of variable
capital utilisation implies that as the rental price of capital changes, the capital stock can be
6used more or less intensively according to some cost schedule. Firms produce diﬀerentiated
goods, decide on labour and capital inputs, and set prices according to the Calvo model. The
Calvo model in both wage and price setting is augmented by the assumption that prices that
are not re-optimised in a given period are partially indexed to past inﬂation rates. Prices
are therefore set in function of current and expected marginal costs, but are also determined
by the past inﬂation rate. The marginal cost of production depends on the wage and the
rental rate of capital. Similarly, wages also depend on past and expected future wages and
inﬂation. Finally, the model is closed with a generalised Taylor-type rule, where the interest
rate is set in function of the inﬂation and the theoretically consistent output-gap (output
in deviation from the eﬃcient ﬂexible-price level of output). In what follows, we brieﬂy
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Consumption ct depends on a weighted average of past and expected future consumption,
the ex-ante real interest rate (rt − Etπt+1), expected employment growth (lt − Etlt+1) and
a preference shock εb
t. h captures the degree of external habit formation in consumption
















Investment it depends on past and expected future investment, the value of the existing
capital stock qt and an investment-speciﬁc technology process εi
t. β i st h er a t eo ft i m e




1 − τ +¯ rkEtqt+1 − (rt − Etπt+1)+
¯ rk
1 − τ +¯ rkEtrk
t+1 (3)
The value of the capital stock depends negatively on the ex-ante real interest rate, and
positively on its expected future value, the expected rental rate rk
t+1. τ stands for the de-
preciation rate and ¯ rk for the steady-state rental rate of capital so that β =1 /
¡
1 − τ +¯ rk¢
.
7The capital accumulation equation:
kt =( 1− τ)kt−1 + τit−1 + τεi
t−1 (4)


























Inﬂation πt depends on past and expected future inﬂation and on the current marginal cost,






is the probability that prices can be reset in a given period while γp is
the degree of indexation of prices to past inﬂation. ε
p
t is the shock in the price markup.
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The real wage wt is a function of expected and past real wages and the expected, current
and past inﬂation rate where the relative weight depends on the degree of indexation γw to
lagged inﬂation to the non optimised wages. (1 − ξw) is the probability that wages can be
reset in a given period, while γw is the degree of indexation of wages to past inﬂation. λw
represents the demand elasticity for labour and σl is the inverse elasticity of labour supply.
εw
t is the shock in the wage markup.
The labour demand equation:
lt = −wt +( 1+ψ)rk
t + kt−1 (7)
Labour demand lt depends negatively on the real wage (with a unit elasticity) and positively
on the rental rate of capital and last period’s capital stock. ψ i st h ei n v e r s eo ft h ee l a s t i c i t y
of the capital utilisation cost function.
The goods market equilibrium condition:







t + αkt−1 + αψrk
t +( 1− α)lt
´
(8)
8where ky is the steady state capital-output ratio, gy the steady-state government spending-




The monetary policy reaction function:











The monetary authorities follow a generalised Taylor-type rule by gradually responding
to lagged inﬂation and the lagged output gap, deﬁned as the diﬀerence between actual yt
and natural output yn
t .3 The degree of interest rate smoothing is captured by the parameter
ρ. In addition, policy rates also respond to current changes in inﬂation and the output gap.
Finally, we assume that there is an interest rate shock εr
t.
{Insert Figure 2}
The model contains seven identiﬁed exogenous driving forces, which are assumed to
be orthogonal to each other.4 We assume that all exogenous disturbances follow AR(1)
processes: ες
t = ρςες
t−1 + ης,t,ς= a,b,g,i,r, with the exception of the price and wage
mark-up disturbances which follow an ARMA(1,1) process. The latter assumption allows
us to better capture the high-frequency ﬂuctuations in inﬂation and real wages. We employ
Bayesian methods to estimate the log-linearised models, using quarterly euro area and US
data over the period 1985:1 through 2004:4. The euro area data come from the AWM
database compiled by Fagan, Henry and Mestre (2005), and the US data come from the
FREDII database. In particular, we treat seven aggregate variables as directly observed:
real consumption growth, real investment growth, real GDP growth, real wages growth,
hours worked, GDP price inﬂation, and the short-run interest rate.5 In order to avoid
having to choose a particular detrending method (linear, quadratic, or HP-ﬁlter), we use
ﬁrst-diﬀerenced real variables. The data used are shown in Figure 2. The prior distribution
is summarized in Table 1 and discussed in more details in Smets and Wouters (2003, 2005).
T h ed i s c o u n tf a c t o rβ is set at 0.99, the quarterly depreciation rate τ is set at 0.025, the
share of consumption (1 − τky − gy) (resp. investment, τky) is 0.57 (resp. 0.21) for the euro
area and 0.67 (resp. 0.16) for the United States. The capital-income share in the production
function, α is set at 0.29 for the EA and 0.24 for the US. Table 1 also contains the median
and the 5 and 95 percent conﬁdence set of all the structural parameters.6
{Insert Table 1}
93 The role of the reaction function
In this section we ﬁrst focus on the estimated reaction function in the euro area and the
United States. We then investigate whether diﬀerences in the reaction function can account
for the diﬀerent interest rate behaviour. The lower section of Table 1 compares the full-
sample estimation results of the parameters in the monetary policy reaction function. A
few diﬀerences are worth noting. First, it does turn out that the degree of interest rate
smoothing is higher in the euro area than in the United States. The interest-rate-smoothing
parameter is 0.87 in the euro area compared to 0.82 in the United States. This implies that
on average it takes almost two years for the euro area interest rate to adjust to the target
rate, while the corresponding period is ﬁve and a half quarters for the US rate. In addition,
the persistence of the monetary policy shocks is estimated to be somewhat higher in the
euro area (0.55) compared to the US (0.46). Second, the response to inﬂation is estimated
to be lower in the euro area both in the short and the long run, while the response to the
output gap is marginally stronger. The latter diﬀerence is, however, not signiﬁcant.
Of course, one may argue that the estimated reaction function is not representative of the
ECB’s behaviour as the ECB only started operations in 1999. One way of assessing whether
this is indeed the case is by investigating whether the monetary policy shocks were larger
and more systematic in the last six years of the sample. Figure 3 plots the actual short-term
interest rate in the euro area and its counterfactual path when the monetary policy shocks
(i.e. the residuals to the reaction function or the non-systematic part of monetary policy
behaviour) are put equal to zero since 1999. It is immediately clear that both paths are very
similar, suggesting that the ECB’s behaviour since the start of EMU in 1999 is not very
diﬀerent from the average estimated behaviour over the longer sample period from 1985 till
2004. Overall, interest rate setting over the EMU period appears to have been somewhat
looser than suggested by the estimated reaction function, but the deviations are generally
small and approximately zero towards the end of 2004.
{Insert Figure 3}
Are the diﬀerences in estimated reaction coeﬃcients reported above large enough to
a c c o u n tf o rt h ed i ﬀerent interest rate behaviour since 1999? Figure 4 provides an answer by
comparing the actual euro area interest rate path with the counterfactual path that would
have prevailed if the ECB had followed the reaction function estimated for the Fed. In
this case, both the shocks and the structure of the economy are the ones estimated for the
euro area, but the euro area’s reaction function is replaced by the one estimated for the US
10economy. Figure 4 makes clear that diﬀerences in the estimated reaction function can not
explain the less “activist” behaviour of the ECB. In contrast, it is interesting to note that
under the Fed’s reaction function, the short-term interest rate would, if anything, have been
even ﬂatter. In this exercise, the rate would have fallen by less since its peak at the end
of 2000 and as a result would have been about 1 percentage point higher towards the end
of the sample. The main reason for this appears to be the stronger response to inﬂation
in the Fed’s estimated reaction function. As a result, the interest rate gap starts opening
up in 2001 when the euro area is hit by a number of positive cost-push shocks pushing up
inﬂation.
{Insert Figure 4}
One preliminary conclusion is therefore that diﬀerences in policy behaviour do not appear
to have played an important role in explaining the diﬀerent interest rate setting. At this
stage, it is however worth mentioning a major caveat. The estimated reaction coeﬃcients not
only reﬂect diﬀerences in the objectives of the central bank, but may also reﬂect diﬀerences
in the structure of the economy and the sources of the shocks. Using reduced-form reaction
functions it is impossible to distinguish between both. It would be possible, if central bank
behaviour was modelled as minimising an explicit loss function. We leave this for future
research. We now turn to the role of structure and shocks.
4 The role of economic structure
The comparison of the estimates of the structural parameters (such as the intertemporal
elasticity of substitution) of the economy in both areas conﬁr m sp r e v i o u sc o n c l u s i o nt h a t
it is diﬃcult to detect signiﬁcant diﬀerences between the two areas (Smets and Wouters,
2005). Overall, the estimates are quite similar but the euro area economy appears to be
a bit more rigid. The most signiﬁcant diﬀerences concern the habit formation parameter
and the probability of price stickiness. The habit formation parameter is estimated to be
0.71 in the euro area and 0.63 in the United States. However, when this is translated in the
reduced-form coeﬃcient on lagged consumption in the consumption equation (see equation
(1)), this diﬀerence translates into a diﬀerence of only 0.03. The implied estimated coeﬃcient
on lagged consumption is 0.41 in the euro area and 0.38 in the United States. The higher
estimated degree of price stickiness in the euro area is consistent with the evidence reported
in Altissimo, Ehrmann and Smets (2006), which summarizes the evidence on price stickiness
at the micro level from the Eurosystem’s Inﬂation Persistence Network. It translates in a
11signiﬁcantly lower estimate of the slope of the New Keynesian Phillips curve in the euro area
(0.008 versus 0.012). Altissimo et al. (2006) argue that a higher degree of price stickiness
can imply a less agressive response of monetary policy to cost-push shocks for two reasons.
First, with a high price stickiness a given change in the nominal interest rate will result in
a larger change in the real rate and will therefore have a larger eﬀect on output. Second,
with higher price stickiness a credible central bank has a greater incentive to smooth out its
policy response.
{Insert Figure 5}
In order to illustrate the impact of the estimated diﬀerences in structural parameters,
Figure 5 shows the response of output, inﬂation and the nominal interest rate to a monetary
policy shock in two counterfactual cases and compares them with the benchmark case of
the estimated euro area model. In the ﬁrst case, the two structural parameters discussed
above are replaced by their US counterparts. In the second case, all structural parameters
are replaced by the US estimates. Both cases basically give the same results. It is clear
that the less rigid structure of the US economy implies a stronger response of output and
inﬂation to a monetary policy shock. Similar behaviour prevails in response to other shocks.
{Insert Figure 6}
These diﬀerences are, however, quite small. As a result, it is unlikely that they can
explain the diﬀerent interest rate behaviour. Figure 6 conﬁrms this conjecture. It plots the
counterfactual euro area interest rate if the structural parameters of the euro area economy
were identical to those of the US economy, keeping the policy reaction function and the
source of the shocks the same. It is diﬃcult to see any diﬀerence in the implied interest rate
setting.
5T h e r o l e o f s h o c k s
Finally, given that diﬀerences in neither the reaction function nor economic structure appear
to provide a convincing argument for the diﬀerent policy behaviour, it remains that the size
and the source of the shocks to the economy must be an important factor. This is indeed
what is shown in Figure 7. In this counterfactual exercise, the stochastic process governing
the structural shocks are changed to that estimated for the US economy. As a result, the
counterfactual euro area interest rate comes close to the actual path observed for the federal
funds rate. Remaining diﬀerences are mostly due to the diﬀerent starting point and the
diﬀerent reaction function.
12{Insert Figure 7}
It is therefore worthwhile to investigate somewhat deeper the estimated sources of the
shocks. Figure 8 plots a four-quarter moving sum of each of the seven estimated shocks in
the euro area and the United States. Figure 9 shows a historical decomposition of the euro
a r e aa n dU Sa n n u a lg r o w t hr a t e s ,G D Pi n ﬂation and nominal interest rate.
{Insert Figure 8}
A number of interesting ﬁndings can be highlighted. Let us ﬁr s tf o c u so nt h ed e v e l -
opments in annual output growth (ﬁrst row of Figure 9). First of all, on average supply
developments were less favourable in the euro area than in the US.7 In the US, total factor
productivity developments were signiﬁcantly positive during most of the period since the
beginning of 2001, whereas in the euro area no such positive developments can be detected.
Moreover, the euro area was hit by more signiﬁcant positive price mark-up shock (corre-
sponding to the increase in food and oil prices) in the 2001-2002 period, implying a negative
impact on output. This development is partly oﬀset by a persistently positive development
in the euro area labour market. The wage mark-up is systematically below what could be
expected based on the fundamentals of the economy. Overall, this contributes to a negative
contribution of supply shocks to euro area growth in 2000 and 2001 and a positive contribu-
tion of supply shocks to US growth primarily since 2001. Second, as is clear from Figure 9
most of the short-term variations (and in particularly the ﬁrst recession of the millennium)
appears to be due to demand shocks (consumption, investment and government spending
shocks). From Figure 8, the high comovement of particularly the consumption and invest-
ment shocks in the euro area and the US is striking. At the same time, it is clear that the
contribution of those shocks was larger in the US, explaining the deeper recession in the
United States. Finally, it is interesting to see that also the monetary policy shocks appear
to be highly correlated. In particular, both the Fed and the ECB appeared to lean against
the recession by easing monetary policy by more than has usually been the case.
{Insert Figure 9}
T u r n i n gt oi n ﬂation developments, it is clear that most of the short-term variations are
driven by the supply shocks and, in particular, the price mark-up shocks. In addition to
changes in proﬁt margins, the price mark-up shocks may reﬂect a number of other factors
including changes in volatile prices such as food and energy and changes in inﬂation expec-
tations due to learning or imperfect credibility. The contribution of the demand shocks to
13inﬂation is more pronounced in the US than in the euro area consistent with the ﬁnding of
higher price stickiness in the euro area. In both areas the contribution of monetary policy
to inﬂation was positive over the 1999-2004 period.
Finally, the lower panel of Figure 9 shows that most of the diﬀerence in policy behaviour
between the ECB and the Fed is due to the diﬀerence in demand shocks. While those shocks
appear to be highly correlated across the two areas, they were larger in the United States.
Overall, this appears to be the most important reason for why the amplitude of the US
short-term interest rate cycle was greater than that of the euro area rate.8
6 Comparing the development in the natural real interest
rate
Up to now, we have taken the estimated reaction functions as given. While this may be
useful as a description of actual policy behaviour, it is also interesting to take a more
normative perspective. One tool for doing so is to compute the ﬂexible-price-and-wage level
of the real interest rate. Figure 10 compares the evolution of the actual and natural real
rate in the euro area and the US using the lens of the New Keynesian models. In the euro
area, the actual estimated real interest rate has fallen from its peak close to 4% in the last
quarter of 2000 to a level somewhat below 2% at the end of 2004. In the United States, in
contrast, the fall in the actual estimated real rate has been more prominent and is estimated
to be zero at the end of 2004. The natural rate broadly followed the same pattern as the
actual real rate (rising during the 1999-2000 period and falling since then), but it is more
volatile than the actual rate. In both currency areas, the natural real rate is higher than
the actual rate in 1999 and 2000 and falls below the actual real rate from 2001 onward. The
volatility of the natural real rate is higher in the United States compared to the euro area.
In particular, what stands out is the large drop in the natural real rate during 2001. This
drop is almost twice as high in the United States compared to the euro area and corresponds
to large negative investment (and to a less extent consumption) shocks noted in this period.
Towards the end of the sample period, the gap between the estimated actual and natural
rates appears to be closed.
{Insert Figure 10}
What shocks drive this gap? Figure 11 presents a historical decomposition of the real in-
terest rate gap over the EMU period. In both areas, monetary policy shocks have contributed
to closing the gap. In the euro area demand developments appear to play a relatively more
14important role than supply developments. In the United States both contributed to the
negative gap before 2000 and the positive gap after 2000.
{Insert Figure 11}
7C o n c l u s i o n
In this paper, we run counterfactual exercises using DSGE models of the euro area and
the United States to explore various explanations for the diﬀerent interest rate policies
implemented by the ECB and the Fed. We show that the diﬀerences in the type, size and
persistence of exogenous shocks can largely explain the diﬀerent interest rate setting in the
euro area relative to the U.S. responses.
We treated the United States and the euro area as closed economies. An interesting
extension would be to perform a similar exercises in a two-country model that allows for
common shocks and interaction between the two central banks.
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15Notes
1A similar exercise focusing on explaining diﬀerences in growth rates in the euro area
and the United States is performed in Christiano, Motto and Rostagno (2005).
2It is a slightly modiﬁed version of the structural models presented in Smets and Wouters
(2003, 2005). The main diﬀerence is that the number of shocks has been reduced to seven
to match the number of observed variables in estimation.
3Natural output (or the target level of output for the central bank) is deﬁned as the
counterfactual level of output that would prevail under ﬂexible prices and wages. When
calculating the target level of output we assume that the price and wage mark-up shocks do
not aﬀect potential output. Alternative assumptions imply a deterioration of the empirical
ﬁt of the model. For example, assuming that the wage mark-up shock is a labour supply
shock and does aﬀect the target level of output leads to a deterioration of the marginal
likelihood by about thirty points in both areas.
4In contrast to Smets and Wouters (2003, 2005), the estimated model no longer contains
an equity premium shock, a labour supply shock and an inﬂation target shock. The equity
premium and inﬂation target shock turned out to be unimportant for the empirical perfor-
mance of the model. As a result, it is assumed the central bank pursues a constant inﬂation
objective. The labour supply and wage mark-up shock are combined in one more general
wage mark-up disturbance.
5Following Smets and Wouters (2003), an ad-hoc Calvo-type employment adjustment
equation is used for the euro area to translate hours worked into the employment series used
in estimation.
6A technical appendix available upon request contains further details of the estimated
models and their ﬁt. Smets and Wouters (2003) show that the model’s forecasting perfor-
mance compares relatively well with that of VARs.
7The supply developments capture the eﬀects of three supply shocks: the total factor
productivity shock, the price mark-up shock and the wage mark-up shock. These are called
supply shocks because they lead to opposite movements in output and inﬂation.
8A technical appendix available upon request shows that these ﬁndings are robust to
changes in the estimated parameters due to looser priors on the “auxiliary” parameters of
the shock processes, to diﬀerent deﬁnitions of the output gap in the policy rule and to the
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23Figure 9. Historical decomposition of annual output growth, inﬂation and interest rate
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